Objective: To describe the geographical mobility of general practitioners in Australia, both within rural areas and between rural and metropolitan areas. Main outcome measures: Work location, categorised by a typology based on geographical location and community size; frequency of mobility (change of location category); and characteristics of those who moved.
Geographical mobility of general practitioners in rural Australia
1-3 However, this requires recruiting and retaining an adequate supply of appropriate health workers, which is known to be difficult in rural and remote areas. 4, 5 While considerable research has been conducted on the factors and barriers that facilitate and impede medical workforce supply in rural areas, there is a dearth of quantitative empirical evidence relating to the dynamics of general practitioner mobility patterns -specifically, which doctors move where, at what frequency, and why.
Understanding GP mobility is important because of its impact on workforce availability -both in the origin area (place from which the doctor moved) and the destination area. Considerable investment is made by governments into health programs specifically oriented towards improving the recruitment and retention of doctors in rural areas, with the goal of maximising movement into and minimising movement away from rural areas.
Despite a large body of social sciences literature on both inter-and intraregional migration, its applicability to the health workforce is not clear. Unfortunately, research literature focusing specifically on medical and health workforce mobility is scant. Internationally, sentinel works related to doctors include one 20-year national study in the United States on the volume and location of rural moves, although covariate analysis was not reported. 6 Subsequent publications from the same dataset have focused on mobility in and out of areas of high need and between four major regions of the US. 7, 8 Similarly, a few Canadian studies have focused specifically on interregional (large distance) migration patterns of doctors without a focus on rural areas per se. 9, 10 Much of the extant health mobility literature has concentrated on the international migration of doctors from developing to developed countries, 11 focusing particularly on ethical issues, the impact of the loss of doctors on reduced access to health care in origin countries, and the roles of these international medical graduates (IMGs) in destination countries. [12] [13] [14] Associations between mobility and covariates have rarely been quantified, 9, 15, 16 with younger age being the dominant common factor linked with increased mobility. Much less has been written about the mobility of Australian doctors, 17, 18 and no specific mobility data have been published for the non-medical health workforce. The reasons for this lack of literature include limited access to data at a suitable geographical scale; lack of longitudinal studies from which to monitor doctors' movements; inherent difficulties of tracking individual doctors without linked datasets; and insufficient numbers of moves to generate valid and reliable results.
In an attempt to redress this paucity of evidence, we aimed to describe the geographical mobility of GPs in Australia both within rural areas and between rural and metropolitan areas. We describe where doctors are moving to and from, how many doctors are moving, and the characteristics of doctors who move. Such research helps to provide the basis for better understanding the role of push and pull factors behind why doctors move and what has influenced their decision to move. This in turn assists policymakers to design policies targeting medical workforce maldistribution in rural and remote areas.
Methods
We used data from the large Medicine 19, 20 The most notable observable bias was a significant increase in the number of responses from doctors in remote areas, attributable to a financial incentive ($100 honorarium) to maximise participation of these GPws. GP registrars were excluded, because many do not have autonomy over their work location during their fellowship training.
Locational measures
Locational data were geocoded to a specific town or suburb. Each GP's self-reported work location (< 1% missing data) was used to calculate mobility, by comparing their location between each annual wave. Mobility was classified using the seven-category Modified Monash Model scale, 21 which combines population size of settlements (< 5000; 5000-15 000; >15 000-50 000; and > 50 000) with the Australian Statistical Geography Standard -Remoteness Areas (ASGS-RA) classification, to define a geographical classification of most relevance to Australian GPs. 22 Locational changes within the same rural town or within metropolitan areas were all classified as "no change".
Statistical analysis
Analysis was conducted in two distinct parts. First, all GP respondents were analysed using only their origin location and destination location, aggregated using the Modified Monash Model. GPs who participated in all five waves thus contributed four origin-destination pairs. Second, mobility outcomes were assessed for their association with additional key covariates of age (< 40, 40-54, у 55 years), sex, having a life partner, IMG status and location restrictions as part of their registration, business relationship within the practice, and length of stay in that location. For this analysis, mobility was categorised as no change (metropolitan), no change (rural), change from rural to metropolitan, change from metropolitan to rural and change within rural areas (where "rural" encompasses all six non-metropolitan categories, from regional to very remote). Annual "risk" of moving between rural and metropolitan locations was measured using total number of observed years. Panel (clustered) logit models were additionally used to measure the associations between these risk factors and either leaving rural areas (models 1 and 2) or leaving metropolitan areas (models 3 and 4). Length of stay was removed from models 2 and 4 because of its strong multicollinearity. All calculations were performed using StataSE 12 (StataCorp) with a 5% significance level.
Results
Between wave 1 and wave 5, a total of 5844 GPs completed at least one MABEL survey. Of these, 1810 GPs completed all five waves, providing 7240 mobility observations. A further 805 GPs missed one survey (2415 mobility observations), 786 completed three out of five waves (1572 observations) and 887 completed only two waves. Additionally, 1470 GPs completed only one MABEL survey, contributing no mobility data. In total, there were 12 114 mobility observations, which decreased to 10 900 after GP registrars were removed from the dataset.
Overall, fully trained GPs were observed to have a mobility rate of about 4.6% (507/10 900). In comparison, GP registrars had a mobility rate of 21% (253/1214). highly mobile away from regional, rural and remote areas.
Box 3 shows the association between observed significant location changes and GP characteristics, with two binary outcomes tested (leaving rural and leaving metropolitan practice). Younger rural GPs were significantly more likely to leave rural practice than older rural GPs. There were no other significant associations between GP mobility and age or between GP mobility and sex and family status. The risk of moving to a metropolitan area was 2.5 to three times higher for rural GPs in their first 3 years in a location than for those who had been in a location for 4 years or more. Both contract employees and salaried employees were highly likely to leave rural practice, while salaried employees were most likely to leave metropolitan areas. Compared with GPs in regional centres, those in small and medium rural towns were significantly more likely to leave rural practice, while GPs in very remote areas had a lower risk of moving to a metropolitan area. The omission of length of stay strengthened the mobility odds ratio of all employment types, compared with practice principal or partners, and the association between small population size and an increased risk of turnover in rural areas. Additionally, IMGs restricted in their practice location had a higher risk of moving than Australian-trained, unrestricted GPs.
Discussion
This study provides the first national evidence of rural GP mobility over an extended period. Moreover, we investigated whether individual-and practice-level covariates were associated with the propensity to move. We used the seven-category Modified Monash Model to show which groups of GPs exhibit the highest mobility and are most at risk of leaving rural practice, or most likely to leave metropolitan areas for rural practice.
GPs in small rural towns and remote areas had higher mobility rates. While remote and very remote GPs had the highest mobility rate, this group was not significantly at increased risk of leaving non-metropolitan practice completely. Rural GPs practising in small towns (less than 5000 residents) and in medium-sized towns (up to 15 000 residents) were most at risk of moving to metropolitan areas. These results further support the need for policies to better target GPs in small rural communities and differentiate them from GPs in large regional centres. [21] [22] [23] GPs most at risk of moving, both from and to rural areas, are those who have only been in their current location for up to 3 years, similar to recent findings in rural New South Wales. * Rural includes regional, rural and remote. † Dependent variable outcome = moves from rural/remote to metropolitan (n = 133). ‡ Dependent variable outcome = moves from metropolitan to rural/remote (n = 103). § Locally trained and restricted doctors (that is, local graduates who are bonded to initially work in a rural area) have been removed from this analysis because there were very few observations in this group. ¶ Length of stay was removed from Models 2 and 4 because of its strong multicollinearity. ** P < 0.05. † † P < 0.01.
That is, once a GP has been settled in either a rural or metropolitan location for at least 3 years they are less likely to move.
Additionally, younger GPs (under 40 years) and those working as either salaried or contract employees are more likely to be mobile. Sex and family status were not associated with mobility.
When more data become available, we plan to investigate whether there is any association between mobility and GPs' satisfaction with the schools that are available for their dependents.
Unrestricted rural IMGs had a slightly but non-significantly increased risk of leaving rural practice compared with locally trained unrestricted GPs.
Further investigation of the strength of association between mobility and changed restriction (overseas trained) or bonding (Australian trained) status is also planned.
Our study was strengthened by the removal of GP registrars. GP registrars frequently have minimal control over their training locations, and so their moves are not equivalent to observed moves of GPs who have independently chosen to practise in a specific location. GP registrars are highly mobile, both between metropolitan and rural areas as well as between different rural areas. In this study, GP registrars were observed to have a mobility rate about five times higher than the annual mobility rate for fully trained GPs.
The main limitation of this study was our use of a self-selected cohort. Annually, the MABEL survey includes about 16%-19% of all Australian GPs, with 75%-80% of participants returning each year (potential selection or attrition bias). Despite having five annual waves of data, the number of GPs observed changing work location was still relatively small. In total, only 236 GPs were observed moving in either direction between rural and metropolitan areas. Larger numbers of moves are observable using more complete datasets like the Australian Health Practitioner Regulation Agency dataset, 18 but this approach only provides very limited covariate information and includes large bias from the highly mobile GP registrar subgroup. The true mobility rate of rural-urban relocations for Australia's GP population may be different to the 3.2% (rural origin) and 1.3% (urban origin) observed annual rates in our study. More observed moves and sophisticated panel data analysis will be possible as additional MABEL data become available.
Increasing workforce supply and maintaining the existing rural medical workforce remains a key health issue in improving rural health in Australia. For several decades now, the Australian Government has made considerable investment in training more medical graduates, exposing these new doctors to more rural experience during their training, and increasing GP fellowships, rural bonded scholarships and rural retention payments. 25 Nonetheless, little longitudinal evidence exists on how long to expect GPs to remain in different locations, what locations GPs move from and to, and personal and organisational factors associated with mobility. Most existing evidence comprises only cross-sectional data on retrospectively identified factors and prospective intention.
Using the best available GP data, this study helps to understand who is most likely to move each year, how often moves occur and where they might move to and from. In particular, these results both highlight and quantify the strong association between mobility propensity and increasing rurality and remoteness of practice locations. Such evidence is useful in guiding more effective targeting of rural health policies and workforce planning and incentives.
